Project management is internationally recognised as a management tool that is critical for success in the current work environment. In South Africa, initiatives are under way to produce internationally acceptable education and certification stand· ards for the pro_fess.ion. The ai'!1 ?f th!s study is to identi~y the. competencies and training needs required of project mana~ers oi:ieratmg m So~t~ Africa s umq~e context. A questionnaire based on both previous international studies and personal mterv1ews was admm1stered by e-mail to members of the Project Management Institute of South Africa. Data was received from 128 respondents operating primarily in information technology, construction and engineering fields across the country. The results of the survey establish a rank ordered list of the competencies and training needs of South African project managers, and confirm that project management competencies are generic in nature. The findings are unique to South Africa, and proffer a set of core competencies which has important implications for the certification and training of South African project managers.
Introduction
Project management is a comparatively new branch of general management. Although projects have been used extensively in the construction, space exploration and engineering fields, their application has now spread to a host of different industries (Crawford, 1998) . Organisations have recognised the efficacy of projects to create cross-functional teams, and to achieve rapid results within strict time and budget constraints (Peters, 1992) . This has made project management a critical and powerful tool in the hands of the modem organisation (Pinto & Kharbanda, 1996) .
Recent research has shown that it is the project manager who emerges as the single overriding factor which decides a project's success or failure (Zimmerer & Yasin, 1998; Sattler & Neights, 1998) . As more organisations move towards a project-based approach, the demand for project managers has outstripped supply and there is a growing international interest in the selection, training and certification of project managers (Stewart, 1995; Crawford, 1998) .
The need for the development of project management competencies in South Africa is made more urgent by the emergence of new technologies and the relaxation of trade regulations, both of which have resulted in a highly competitive marketplace (Cleland, 1991 ) . An initiative has been launched by the National Qualifications Framework (NQF) to develop internationally acceptable training and qualification standards for industry and management (Meyer, 1996) . Among these standards are those required for project management, which are to be based on internationally developed competency standards. However, the adoption of international project management standards in South Africa has met with opposition. There have been calls for the development of a qualification which is appropriate to the country's environmental and situational context -taking cognisance of South Africa's social culture, norms and practices (Brown, 1998; Meyer & Semark, 1996) .
The aim of this article is to identify the specific core competencies and current training needs required of project managers operating in South Africa.
Literature review

Competencies
The use of the term 'competence' is becoming increasingly prevalent in the field of training and certification. Despite the attention, however, much of the published work on competencies reveals considerable ambiguity surrounding the notion (Stewart & Hamlin, 1992; Woodruffe, 1993) . As a working definition, 'competency' can be taken to comprise two elements -the actual performance of a required skill, and the personal attributes which underlie such performance.
Competency-based standards for management have been adopted in several countries, including the United States, Canada, the United Kingdom, New Zealand and Australia (Garrick & McDonald, 1992) . These standards use the same underlying process. They all seek to identify and cluster competencies that are necessary for an employee to perform effectively in a particular job. Then performance criteria are defined, along with appropriate units of measurement (Garrick et al., 1992) .
The primary criticism that has been raised against competency standards in management is that they are performancebased; they define competencies as measurable behaviours that are demonstrated in a specific environment. This approach excludes intangible qualities that are difficult to observe and measure directly (Stewart & Hamlin, 1992; Wills, 1993; Brown, 1993 ) . As an alternative to using competency standards, authors such as Boyatzis ( 1982) and Turner & Crawford ( 1992) define competencies in terms of unconscious personal characteristics and traits. They contend that personal attributes are more important than actual performance in influencing job success. Their definitions include motivations, values and attitudes. There is a growing awareness of the need to acknowledge these attributional competencies, and the contribution that personal values and attitudes make towards improving managerial performance Crawford, 1998; Toney, 1998) . This research will therefore incorporate all competencies which impact on improved performance, including skills, knowledge, attitudes, behaviours, and values.
Project management
Early fonns of project management in the construction and engineering fields were developed to improve planning and cost controls (Harrison, 1983; Crawford, 1998 ). Owing to the success of such strategies in these high-risk sectors, use of project management spread to associated high technology fields such as infonnation technology. The drive towards global competitiveness has now stimulated the spread of project management into every industry (Brown, 1998; Zimmerer & Yasin, 1998) .
It is widely accepted that general management skills provide a foundation for project management skills (Thamhain, 1991; Pettersen, 1991 ) . However, project management differs from general management in two fundamental aspects. Firstly, every project is a unique undertaking, and secondly, the management of a project is temporary, and has a fixed start, duration and finish (PMI, 1996) . Therefore, whereas general management is ongoing and repetitive, project management is primarily concerned with the introduction and management of change, and requires substantially different competencies (Harrison, 1983; Lockyer & Gordon, 1996) .
Previous research into project management
As project management has developed as a profession globally, various international studies have attempted to identify the skills and behaviours required of project managers. Most early attempts relied on opinion and secondary sources of data (Lockyer & Gordon, 1996; Eisiendel, 1987; Petterson, 1991 ) . Posner ( 1987) was among the first authors to publish an empirically grounded study listing the characteristics of an above-average project manager. His research used an open-ended questionnaire, and identified six core skill areas, which he linked to critical project problem areas. He concluded that the training requirements for project managers were mostly interpersonal as opposed to technical in nature. He recommended that project managers should improve their ability to communicate, organise, build teams, provide leadership and deal comfortably with change (Posner, 1987) . Zimmerer & Yasim (1998) and Jiang, Klein & Margulis (1998) arrived at similar conclusions, and recommended that project managers combine their existing technical competencies with other, 'people-orientated', skills. Thamhain (1991) conducted a similar study using personal interviews, and identified three principal competency groups for project managers -interpersonal, technical and administrative. He concluded that a project manager's effectiveness depended on the ability to understand the people, the tools and the organisation. Others subsequently confinned these findings in the field (Reich, 1991; Pinto & Kharbanda, 1996) .
Current research by Crawford ( 1998) is seeking to assess both the attribute-and performance-based competencies. Her research is part of a three-year study, but a preliminary report has supported the notion of generic standards across international boundaries. However, the results were confined to a comparison between two developed countries, the United States and Australia (Crawford, 1998) .
Kooyman & Sargent ( 1998) have raised the need to address the differences between project managers operating in different cultural environments. It has also been suggested by Pettersen (1991) that additional competencies would be required S.AfrJ.Bus.Manage2000,31(J) by a project manager working in a developing country. Although limited research has been done within particular organisations to identify the competencies required of project managers in South Africa, no publicly available research has been conducted.
Research methodology
The methodology used to conduct the survey followed an established format used in similar investigations into managerial competencies (Barker, 1992; Cresswell, 1995; Overmeyer, 1997; Frylink, 1998) . The research was conducted in three phases, and the data collection instrument was a research questionnaire.
The first phase included an extensive survey of international literature to obtain a list of core competencies applicable to project managers. These sources were then subjected to a process of content analysis, and cross-tabulated to identify the most widely accepted competencies.
The second phase comprised eight personal interviews with project managers holding senior positions in private organisations or academic institutions. These interviewees were selected in consultation with the Project Management Institute of South Africa (PMISA) to identify key stakeholders in the profession.
The interviews employed open-ended questions to probe for competency requirements specific to the South Af. rican context. Although many of the constructs were similar to those identified in the literature survey, nine new competencies were identified. A list of 28 constructs was derived from the literature and personal interviews.
Questionnaire construction
The questionnaire was constructed in Microsoft Excel using Visual Basic macros, and was divided into three sections. The first section collected each respondent's biographical data. The second section requested respondents to rate the im· portance of each competency, and to indicate how evident they believed that competency was in the profession. This allowed the identification of the 'gap' between the level at which a competency was required, and 'the level at which it actually occurred. These ratings were recorded on separate five-point Likert scales graded from 'very high' to 'very low'. The third section of the questionnaire allowed each respondent to include additional competencies which were considered to be relevant to project management.
The questionnaire was pre-tested, and as a result of this feedback, graphic and structural changes were made to the questionnaire to improve its general clarity.
Sample
It was decided to draw the sample from the Project Management Institute of South Africa (PMISA). The Institute has over 1200 members dispersed across South Africa, who are drawn from a variety of different disciplines, but with a bias towards people employed in the engineering, information technology and construction fields. The sample does not claim to represent all South African project managers.
Data collection
Following the endorsement of this research undertaking by the Institute, the questionnaire was administered bv e-mail to all PMISA members with access to electronic mail facilities.
A series of problems was encountered with the distribution of the questionnaire, including incompatibility with various computer operating systems, and corruption or rejection by certain of the server firewalls. This might have been as a result of the use of macros in the questionnaire.
Data analysis
The responses were copied from each questionnaire into a single Microsoft Excel spreadsheet. The resulting data was then analysed in Number Cruncher Statistical System (NCSS) using descriptive statistics, correspondence analysis, factor analysis, paired-and two-sample t-tests.
Research findings
A total of 155 questionnaire responses, of which 127 were eligible for analysis, was received over a four-week period. Of the respondents, 89% were male, and there was an almost perfect split between project managers operating in the information technology/information systems field and the construction/engineering field. The respondents also indicated an even spread of qualifications and experience.
Statement evaluation
Correspondence analysis was used to re-scale the responses from ordinal to interval data, by calculating the Euclidean distance between points on the first two axes, and using these distances to recreate the interval scale ranging from I to 5. This technique is well documented by Bendixen & Sandler (1994 ) , and is necessary to make possible parametric statistical manipulation and interpretation of the raw data. This process was conducted independently on both of the Likert scales used in section 2 of the questionnaire, and the results of the conversion are presented in Table 1 . The results were verified by examining the plots of the re-scaled data.
It may be observed that the interval scale derived from correspondence analysis was quite different from the original numerical values 1 to 5 attributed to the Likert scale. In particular, there was proof that the 'high' and 'very high' options were perceived by respondents to be closely related, especially when considering the 'evidence' of competencies. It should be noted that the dependant relationship between the 'importance' and 'evidence' scales led to a minor graphical inconsistency in the latter correspondence plot. This was insufficient, however, to be considered prejudicial to the results. The original raw data was replaced with the re-scaled data provided in Table I , and subjected to descriptive statistical analysis. The mean values and standard deviations (o) for the perceived 'importance' and 'evidence' of each competency were calculated and ranked, and are presented in Table 2 . Although certain of the competencies received low ratings, the lowest was 3.37, which indicates that it was still between medium and high importance.
Core Competencies
By definition, core competencies are required to be generic and few in number (Tampoe, 1994) . To simplify the list of28 competencies, they were subjected to principal component (factor) analysis (Zikmund, 1997) . A seven-factor solution was accepted by virtue of all factors having Eigen-values >I, and the factors being readily interpretable as presented in Table 3 .
The factors were named according to the competencies that loaded on to them to suggest a new set of core competencies, and they were ranked according to the average scores of the contributing competencies. The names represent the core competencies required of South African project managers in the engineering, construction and infonnation technology fields.
The factors were tested for reliability using the Cronbach Alpha Coefficient. The resulting scores demonstrated some S.Afr.J Bus. Manage.2000,Jl(J) variation, and with the exception of factor six (staff development), all of the factors were above the accepted 0.5 level (Bendixen, Cronson & Abratt, 1991 ) . The lower value for factor six is likely to be the result of the inclusion of lesser loading factors, and does not warrant its exclusion as a core competency.
Factor one: planning and controlling 'Planning' and 'controlling' are the statements constituting this factor. This strongly affinns the importance of project tools and planning methodologies in project management. The average competency score of 4.72 is the highest of the core competencies, which is understandable when considering that these competencies are ranked first and third respectively for overall importance. This core competency confirms that skills in project management planning and control techniques are central to the practice of project management. Similar clusters were recorded in previous international studies (Posner, 1987; Thamhain, 1991; Pettersen, 1991) .
Factor two: personal influence
The competencies 'motivating', 'honesty' and' integrity' load on to this factor. This combination is dominated by 'motivating', which confinns the role of the personal influence of the project manager. The factor average is a high 4.50, and ranks this as the second highest competency score. This is supported by the qualitative data results which place ·personal charisma and commitment' as the joint highest additional competency. One respondent recorded that a project manager should be ·a dynamic hard worker, who sets the example and sets the standards". The inclusion of 'honesty and integrity' clearly acknowledges the inclusion of values as part of the competency as raised by Meyer et al. ( 1996) . In addition, it demonstrates the importance of personality traits to South African project managers. However, this finding is not universally supported, and Zimmerer et al. ( 1998) recorded that ·charismatic personality" was among the lowest rated behaviours among North American project managers.
Factor three: goal focus
The competencies 'stakeholder management', 'project integration', ·scope management' and 'human resources' load on to this factor, supported by "delegation', "interpersonal skills' and 'communication·. This factor suggests the ability to manage project stakeholders and to co-ordinate their involvement with the project. The average score of 4.48 indicates the importance of this competency. which also featured prominently in the ..:ontent analysis of the qualitative data. It would appear that this is a universally accepted competency. Similar clusters around · interpersonal relations' were recorded by Jiang et al. (1998) and Pettersen ( 1991 ) . Most South African projects are managed around a network of relationships, including the involvement of various and different stakeholders (Brown, 1998) .
Factor four: problem solving
'Problem solving· is the dominant competency loading on to this factor, with slight contributions from ·quality management' and ·conflict resolution'. Although the factor average is relatively high and the Cronbach Alpha value is acceptable, the poor loadings may suggest that there are other possible interpretations of this factor. Problem solving also represents a departure from international studies. Although the study by Pettersen ( 1991) recognises this as a core competency, none of the other research acknowledges the importance of this ability. It is possible that this competency is specific to a developing country like South Africa.
Factor jive. team leadership
This factor is characterised by the ·team building· competency, with support from ·delegation· and ·decisiveness·. The high average score of 4.35 demonstrates that this attributional competency is important to project management. This suggestion is confinned by the qualitative data which reveals that 'leadership personality' was the third highest rated additional competency. One respondent advised that a project manager should 'concentrate on the human aspects of the team. because if you look after the people. the people will look after the project'. Leadership skill is recognised as a core competency by a host of international studies. although certain of these included a wider spectrum of competencies in this cluster (Thamhain, 1991; Jiang et al.. 1998: Posner. I 987 ) . Project personnel are invariably drawn from a varie~ ot contexts, and it is necessal} for the project manager to provide effective leadership (Eisiendel. 1987 ). In addition. 103 Zimmerer et al. ( 1998) recorded that positive leadership was the single overriding factor contributing to a project's success or failure.
Factor six: project team development
The competency 'training project team' loads heavily on to this factor, and is supported by 'human resources' and 'interpersonal skills'. The average score is acceptably high at 3.98, but the low Cronbach Alpha value suggests that these competencies are not closely associated. Several international studies identify project team development as a core competency (Zimmerer et al., I 998; Pettersen, I 991; and Jiang et al., 1998) .
Factor seven: project context
The competencies which load onto this factor indicate the importance of exogenous forces which act on the project. References to 'sourcing of funding', 'legislation awareness', 'global mobility' and 'sensitivity to market' all suggest the need to understand the economics and context within which the project is executed. Although this factor has the lowest average factor score of 3.80. the high Cronbach Alpha value of 0. 709 demonstrates the close 1inkages between the competencies in this factor. The project context is discussed in project management literature (PMI, I 996; Ashrafi, Wideman & Hartman, 1998) , but it has not appeared as a competency in any previous study. 'Project context' might therefore represent a cluster of skills which are specific to our country, and thereby confirm the assertion by Brown ( 1998) that South African project managers face problems that are contextually different from those of their international counterparts. Interestingly, a prominent international core competency which did not emerge from this study was 'technical knowledge'. It is possible that the nature of the industries in this sample are not as dependent on the high level of technical knowledge required in space exploration, medical and scientific projects. Although this was a dominant cluster in a number of studies (Lockyer et al.. 1996 : Thamhain, 1991 Zimmerer et al. 1998) . it was poorly represented in this study. with a highest loading on any single factor of only 0.28. Table 2 confirms that this competency w-as not regarded as particularly important by respondents but was rated as the second most evident competency.
The findings reflected in Table 3 lend themselves to graphic representation. This model is ordered around the three highest loading core competencies (namely goal focus. planning and controlling, and personal influence) which are located at the vertices. Three other core competencies are related to these themes. and are arranged between them. The seventh factor, context, impacts on the entire model.
Qualitative data
Of the respondents. 3 I% made use of the open-ended question to list additional competencies not included in the sun e~. These competencies were then subjected to content analysis with the most frequent!~ mentioned competencies being: personal chari~ma and commitment. the use of project mana!!ement planning tools. leadership. costing skills. flexi-bili~ -and people management. It is noteworthy that although these factors were not identified as competencies in the 
Training needs
The principal training needs within project management were identified by establishing the gap between the level of importance of each competency, and the perceived level of evidence of its occurrence in the profession. The two sets of re-scaled data were then subjected to paired 't' -tests to establish which constructs evoked significantly different responses for 'importance' and 'evidence'. On the basis of this test, 27 of the 28 competencies were identified as representing significant training needs, with the exception of only 'technical knowledge'. The reason for this was given by a respondent who commented that project managers 'are often technical people moving into project management'.
The training needs were ranked by the size of the gap between the mean scores for 'importance' and 'evidence' of each competency. The top ten training needs are presented in Table 4 .
It is interesting to note that training needs such as risk analysis, stakeholder management and legislation awareness are closely related to working in a developing country like South Africa. In these environments, projects are subject to political and eco~omic uncertainty, crime and labour unrest, currency ~uci_uattons, e~onomic recession, changes in government leg-1slat1on, and high levels of awareness of political and personal rights.
Project management as a generic profession
Additional analyses were performed to determine whether there was significant variance in responses relating to the dem~gra~hic variables (industry, age, length of experience, quahficattons and sex). The re-scaled data was subjected to two-sample 't' -tests where there were two categories, and Anova tests where there were three or more categories. Of the 140 variability tests conducted at a 5% significance level, S .Afr.J .Bus.Manage.2000,J l(l) only seven significant differences were found. This result confirms that project management competencies are generic in nature, and is consistent with previous findings by Crawford (1998) and Jiang et al. (1998) . Three of the 28 competencies differed significantly between the engineering/construction and information technology/information systems fields. In particular, 'legislation awareness' was more highly regarded as a competency in construction/engineering than in IT/IS, probably as a result of recently promulgated labour legislation. In contrast, 'risk management' and 'training of team' were viewed as being of greater importance to IT/IS. Likely explanations are that risk is particularly high in IT/IS, while training is essential to address the shortfall of skills in this rapidly expanding market. The age and experience Anova analyses revealed that 'global mobility' was significantly more important to younger, less experienced respondents than their older counterparts.
The tests for variance between male and female project managers revealed only one significant difference, the perceived importance of 'cross cultural skills'. Female project managers view the ability to communicate and to establish relationships across different cultures as more important than their male colleagues do. The different levels of qualification were collapsed to produce two groups; respondents with and without degrees. The respondents without degrees considered 'interpersonal skills' and the ability to manage relationships to be of significantly less importance than respondents with degrees.
In spite of these few variances, the overall results of the variance tests add credence to the notion that project management competencies are generic across a range of demographic variables. This has very important implications for both government and project management trainers, and suggests that the same certification criteria and study curriculum could be applied to project managers irrespective of their sex, age, experience, qualification or industry sector.
Conclusion
This study has established the core competencies required of project managers operating in the construction, engineering and information technology fields, and identified current training needs. The survey has also confirmed the finding that project management i~ a ge~eric skill with common competencies across these mdustnes and a range of demographic variables. It illustrates, however, that South African project managers in these fields require a number of competencies which are not reflected in international project management standards.
Although project managers show a high level of technical skills, industry trainers will need to lend additional emphasis to particular areas such as risk analysis, interpersonal skills and cultural sensitivity in their training programmes. Also, Government and the Standards Generating Body will need to take cognisance of competencies such as personal influence, problem solving and project team development when faced with the formulation of certification standards for the profession.
